Abstract: Nanoemulsion is a heterogeneous fluid system that has been used in chemistry, biology and industry as a reaction medium and in medicine and allied sciences as a delivery vehicle for poorly water-insoluble biochemical compounds. It is made up of water-oil-surfactant and co-surfactant (usually a short chain alcohol). This fluid system has come of age and it is necessary that its physico-chemical properties be properly determined and documented. Such physico-chemical properties include dielectric constant, polarity, refractive index, viscosity, acidity, basicity and density. These properties are very important in designing a fruitful, effective and meaningful interpretation of chemical reactions and its utility. These are determined and documented in this work.
Introduction
 Nanoemulsion, (miniemulsion, as it is sometimes called) [1] [2] [3] [4] is a heterogeneous system of oil-in-water dispersed by an amphiphilic compound (surfactant) and a co-surfactant, usually a short-chain alcohol. The mean oil droplet diameter of nanoemulsion ranges from 50 to 200 nanometers [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . This heterogeneous system is known to exhibit unique properties [18, 19] and is used in all areas of science and technology: Its application includes solubilization of water-insoluble or poorly insoluble molecules [20] [21] [22] [23] [24] , drug delivery [2, 6, 7, 9, 13, [20] [21] [22] [23] [24] [25] , pharmaceutical formulation [8, 9, 24] , dermatology [11, [25] [26] [27] and a host of other applications. Many techniques have been used in producing a very kinetically stable nanoemulsion. Such techniques have varied from very sophisticated mechanical process [6] to ultrasonic room temperature [9, 14, 28] , including Phase Inversion Temperature (PIT) Technique [14] [15] [16] [17] 29] . The literature is replete of reviews [2, 5, 7, 9, 10, 12, 13, 19, 21, 22, 25, 26] detailing the formulation and usage of this unique system whose physico-chemical properties have not been adequately documented. It is the objective of this work, therefore, to obtain and document the useful physico-chemical parameters of this unique system to aid and to enhance in its use in efficient design of chemical reactions tailored for specific in application.
Experimental

Chemicals
Analytical reagent grade methanol and ethanol were obtained from Pharmco. Other alcohols (propanol, butanol and hexanol) were obtained from Sigma Aldrich in 95-98% purity. Reichardt dye E T (30) of 90% purity, tetradecane and 1-pentanol of 99% purity and cetylhexadecyltrimethylammonium bromide (CTAB) were obtained from Across Chemicals. All chemicals were used as received.
Nanoemulsion Preparation
Appropriate weight of CTAB and a measured volume of water were mixed together. To this mixture a known volume of n-tetradecane as oil was added with vigorous stirring. A calculated volume of co-surfactant (1-pentanol) was added drop-wise with vigorous mechanical stirring for about five minutes before transferring it to ultrasonic sonicator bath for about [7] [8] [9] [10] 
Results
We show nanoemulsio
The imag distribution used. This observed shift is seen to be a function of the respective dielectric constant of a given alcohol. (3), ε f stands for effective dielectric constant as defined by Zachariasse and his co-workers [39] . The E T (30) is also a function of the polarity of the fluid system. We have used the Bakshiev equation F 2 (ε, n) [40] in this case to show that the observed E T (30) is also linear with the relative polarity of some organic solvent as can be seen in Fig. 6 . [41] [42] [43] [44] [45] [46] in a series of studies showed the basicity and acidity of solvents. Using their methodology, the acidity (S A ) and basicity (S B ) of the prepared 76% nanoemulsion were determined. It was observed that these two parameters are also linear with the E T (30) value. The plots that show this linearity are given in Figs. 7 and 8 .
The observed/calculated physico-chemical properties of the oil in water nanoemulsion (76%) nanoemulsion are given in Table 3 .
We also compared the observed polarity of this nanoemulsion with the solvent polarity obtained by Table 4 . It can be seen that the polarity of 76% nanoemusion prepared in this work is reasonably close to the polarity of 1-propanol as shown in Fig. 4. 
Conclusion
We have shown in this work that the physico-chemical properties of nanoemulsion can be determined using RD and the values obtained are reasonably comparable to literature values. Also, nanoemulsion system is a very good solubilizing medium for molecules that are poorly soluble in water and is therefore usable in both pharmaceutical formulary, dermatology and a host of other applications.
